ABBREVIATION
INTERPRETATION Although health care needs change naturally in adulthood, the large decrease in usage of specific types of rehabilitation after the transition to adulthood suggested individuals had difficulty accessing this type of health care after childhood. These results provide objectives for the development of patient-centred, transitional consultations, and longitudinal studies.
Cerebral palsy (CP) has long been considered a childhood condition, despite the fact that almost all children with CP now reach adulthood. 1 CP is associated with multiple impairments (cognitive, sensory, etc.) that require complex and coordinated care and a holistic view of the individual. More specifically, most individuals with CP have mobility problems throughout life and require ongoing specialist follow-up, rehabilitation, and aids. 2 Appropriate prescription of medication is also essential to control pain, as well as other health disorders, which are present in both children and adults with CP. [3] [4] [5] However, few data are available on health care usage in individuals with CP. 6 Although the cerebral lesions are stable, the person's clinical situation and needs change throughout their life. With progressing age, individuals with CP report particular health issues, such as pain and fatigue, as well as an early onset of agerelated symptoms that lead to loss of autonomy. 7 The transition from childhood to adulthood is a critical time, during which health care services require careful coordination to ensure a smooth transition. Although recommendations regarding the transfer from paediatric to adult services exist, a lack of published evidence makes them difficult to put into practice. 8 Individuals with CP often report feeling abandoned and that their needs are no longer being met. 8 To our knowledge, no studies have quantified the different aspects of health care used by individuals with CP during their lifetime of care. Knowledge of current care-management strategies and the aspects most affected by the childhood-adulthood transition is needed to provide wellcoordinated long-term care.
The first aim of this study was to describe and analyse the usage of different aspects of health care in individuals with CP in Brittany, France, as a function of both age and ambulatory status. The second aim was to identify the aspects of health care that change significantly as a result of the transition from paediatric to adult care. We hypothesized that health care service usage would change between age groups, particularly around the transition period.
METHOD Participants
Between February 2010 and March 2013, 970 self-administered questionnaires were sent to individuals with CP in Brittany, France. The questionnaire was sent to adults and children via our regional CP network, which is composed of patients and health care professionals. The study was approved by the local ethics committee and all participants and/or their caregivers provided written informed consent for the publication of the results.
Questionnaire
The questionnaire was based on the recommendations of McColl et al., 9 and fulfilled the following criteria: (1) each questionnaire was given to the individual with CP along with an information letter explaining the purpose of the survey and guaranteeing freedom of response, anonymity, and confidentiality; (2) it was designed to be completed in less than 15 minutes and the language used was simple (technical terms were illustrated by photos); and (3) check boxes were used as often as possible. The first page was completed by the individual's doctor in order to confirm the diagnosis and type of CP. Participants, or a parent or caregiver, completed the remainder of the questionnaire. Questions related to (1) demographic data (age, marital status, type of residence, modes of income, school or working status, and level of education); (2) Gross Motor Function Classification System (GMFCS) classification with details of each level; (3) a list of all currently prescribed drugs and use of botulinum toxin injections/baclofen; (4) current aids and orthoses (listed with photographs provided as examples); (5) frequency of consultations with doctors and paramedical professionals; and (6) frequency of follow-up by special educator, psychologist, or psychiatrist, and by social-type services (listed).
Variables
The aspects of health care evaluated were (1) oral medication (copied from prescriptions); (2) spasticity-reducing injections (botulinum toxin and intrathecal baclofen); (3) equipment (gait aids and wheelchairs, limb orthoses, trunk supporting orthoses, night splints, standing devices, and orthopaedic shoes); (4) medical care (type and frequency; physical medicine and rehabilitation [PMR] specialist, neurologist, or neuropaediatrician, general practitioner, and psychiatrist); (5) rehabilitation (type and frequency; physiotherapy, occupational therapy, speech therapy, psychomotor therapy, and orthoptist).
Certain types of care were pooled and analysed as larger, clinically pertinent variables ( 
Level of function: GMFCS classification
Participants were asked to self-evaluate their functional level using the GMFCS. Self-evaluation using simplified versions of this scale has previously been shown to be reliable in children and adults.
10,11

Statistical analysis
Statistical analysis was carried out with SAS 9.3 software (SAS Institute Inc., Cary, NC, USA). As an individual's functional level can influence both the type and amount of health care they access, it was accounted for by stratifying participant data into two, clinically pertinent functional groups: ambulatory (GMFCS levels I-III) and non-ambulatory (GMFCS levels IV-V). The frequency of health care usage was described for six age groups that were considered to be representative of life-cycle milestones: 2 years to 5 years, 6 years to 11 years, 12 years to 17 years, 18 years to 24 years, 25 years to 39 years, and above 40 years. Frequency calculations were based on the number of participants who responded to each specific question. Firstly, to evaluate the relationship between health care services usage and participant age, a univariate analysis was carried out using a Cochran-Armitage test. A p-value of 0.05 or less was considered significant. Second, separate logistic regression analyses were carried out for ambulatory and non-ambulatory participants for each aspect of health care (dependent variable) to analyse the relationship with each age group, adjusted for GMFCS level (i.e. for the ambulatory participants analyses were adjusted for GMFCS levels I, II, and III, and for nonambulatory patients, analyses were adjusted for GMFCS levels IV and V). The 12 years to 17 years age group was chosen as the reference group based on the hypothesis that changes would occur from the teenage years until the beginning of adulthood.
Odds ratios (OR) with 95% confidence intervals (CIs) were calculated and represented the probability of use of each aspect of health care for the corresponding age group compared with the reference group (12-17y).
RESULTS Participants
Of the 970 questionnaires distributed to individuals with CP and their families, 515 were returned (response rate 53%). As shown in Table I , response rate differed across What this paper adds
• Use of medication, particularly psychotropic and analgesic drugs, increased with age in individuals with cerebral palsy.
• Use of orthoses, physical medicine and rehabilitation physician follow-up, and rehabilitation decreased with age.
• Transition from childhood to adulthood involved significant changes in health care usage.
age groups. Three questionnaires were excluded because GMFCS level was not completed, thus 512 questionnaires were analysed. The sex ratio was 1.5:1 (309 males, 200 females, 3 missing data). There were 230 children and 282 adults; 277 participants were ambulatory (54%; Table I ).
Frequency of health care usage as a function of age in ambulatory participants
The proportion of ambulatory participants taking at least one type of drug increased significantly with age (from 32%-77%; Table II ). The proportion of participants taking analgesic drugs increased significantly with age from 2% to 30%, for oral antispastic drugs the proportion increased from 0% to 14%, and for psychotropic drugs the proportion rose from 2% to 28%. The percentage of participants who were followed by a psychiatrist also increased significantly with age (from 5%-14%), with the highest number found in the 18 years to 24 years age group.
Conversely, the proportion of ambulatory participants with limb orthoses decreased with age, from 66% to 5%. A similar pattern was observed for trunk supporting devices (from 22%-2%) and receiving follow-up care by a PMR specialist (from 90%-46%) or undergoing rehabilitation ( Fig. 1 ). More than 69% of participants in all age groups received physiotherapy, yet fewer than 10% received other types of rehabilitation after 40 years of age.
The proportion of participants who took digestive or antiepileptic medication, underwent botulinum toxin injections, used orthopaedic shoes or gait aids, or were followed-up by a general practitioner or neurologist did not change significantly with age.
Frequency of health care use as a function of age in nonambulatory participants
Similarly to the ambulatory participants, the proportion of non-ambulatory participants taking at least one drug increased significantly with age (from 39%-80%). The increase was significant for all drug classes except analgesics (i.e. psychotropic, antispastic, antiepileptic, and digestive drugs). Over 30% of participants over the age of 25 years took psychotropic drugs, of which more than one-third were neuroleptics. As for ambulatory participants, there was no change in the rate of botulinum toxin injections with age. In addition, the usage frequency for orthoses, trunk-supporting devices, PMR follow-up, and rehabilitation also decreased significantly with age, but so too did the use of standing devices (from 67%-7%).
Transition from paediatric to adult health care
Significantly fewer adult ambulatory participants reported using limb orthoses (OR 0.1, 95% CI 0.02-0.49) and they received significantly less PMR follow-up (OR 0.13, 95% CI 0.04-0.46) compared with those in the 12 years to 17 years age group. In this group, some aspects of care decreased earlier, between 6 years to 11 years and 12 years to 17 years: occupational therapy (OR 3.42, 95% CI 1.36-8.57) and speech and language therapy (OR 6.96, 95% CI 2.24-21.64). Non-ambulant participants also used fewer limb orthoses (OR 0.21, 95% CI 0.06-0.73). These adults also had less PMR follow-up (OR 0.17, 95% CI 0.03-0.86) and occupational therapy (OR 0.17, 95% CI 0.03-0.86) than participants in the 12 years to 17 years age group (Table SII) .
DISCUSSION
To our knowledge, this is the first study to evaluate and compare health care services usage in children, adolescents, and adults with CP. The results provide objective data for individuals with CP living in Brittany, France. Overall, and independently from ambulatory status, the frequency of medication use (particularly analgesics and psychotropic drugs) increased with age, whereas physical health care services (rehabilitation, PMR follow-up, and equipment) decreased. The provision of rehabilitation was particularly affected during the transition between childhood and adulthood. Other treatments, such as botulinum toxin injections, did not appear to be influenced by age.
There was a general increase in use of medication with age, in particular the use of analgesics increased in ambulatory participants. Only 2% of ambulatory participants under the age of 5 years took analgesia, compared with 30% of those over 40 years of age. This could be attributed to the higher prevalence of chronic pain in older individuals with CP; 4 one-third of adults with CP have chronic pain versus 15% of the general population. 12 However, as children with physical disabilities also experience pain regularly, 13 it seems likely that pain in children is currently underdiagnosed and undertreated. The increase in the use Data are n (%). CP, cerebral palsy.
of analgesics likely reflects not only the increase in pain that accompanies ageing, but also current insufficiencies in the prevention of pain in people with CP. The use of psychotropic drugs also increased with age. The increase in frequency found in the present study (from 17%-39%) was much greater than the frequency reported in the general population (21%).
14 This is likely related to the high prevalence of mood disorders in adults with CP (25%) versus the general French population (12%). 7 Studies of adults with CP have attributed this 'unhappiness' to many factors, including difficulty with social and professional integration, a lack of romantic life, loneliness, early ageing, and loss of function. 15, 16 However, as for pain, it is also likely that psychiatric or mental health disorders are underdiagnosed in children. It has been reported that only one in four children with CP at around the age of 7 years have no mental health disorders. 17 Further studies should therefore explore the principal causes of pain and psychological disorders in individuals with CP across all age groups.
The results of this study strongly suggest that when individuals with CP transition from paediatric to adult care, there is a decrease in participation in some types of rehabilitation, use of equipment, and access to specialized medical care, although these effects were less marked for physiotherapy. This could highlight a lack of access to certain services, but it may also reflect a change in needs with advancing age. 18, 19 During childhood, the main focus of care is to facilitate optimal sensory-motor, cognitive, and musculoskeletal development. In adulthood, however, the priority is placed on developing autonomy and facilitating social integration. 20 This change in priorities may lead some people to abandon certain types of rehabilitation or orthoses as they could be considered as cumbersome, stigmatizing, or time-consuming. However, there is also a discrepancy between the needs expressed by the individuals and the care that they actually receive. 2 The abruptness of the change in care-management strategy around the transition period 8, 21 suggests that other factors must also be related to the decrease in rehabilitation, such as poor access to care facilities and a lack of training for adult health care professionals. 22 The frequency of botulinum toxin injections was not influenced by age. There are grade A recommendations for botulinum toxin injections for the treatment of spasticity in children with CP; 23 however, their use in adults has been little studied. The fact that injections were as frequent in adults as in children, despite the lack of literature on the subject, suggests there are specific needs in the adult population that should be evaluated. One placebocontrolled study of botulinum toxin injection in adults with CP found no differences between groups for kinematics or functional outcomes; however, muscle stiffness reduced and the participants perceived a treatment effect. 24 This suggests that adults may continue injections to feel less stiff, even if their movement is not actually improved. Furthermore, a lack of longitudinal data regarding the benefitrisk ratio of repeated injections over a long period of time and from a young age makes current practice questionable. More studies are necessary to evaluate this practice.
As mentioned above, although the frequency of participation in physiotherapy reduced with age, it remained relatively high, with more than 69% of all participants in this study reporting that they received physiotherapy. Such a proportion seems particularly high, given the paucity of evidence to support the long-term benefits of physiotherapy for CP, particularly for adults. To our knowledge, no randomized trials have been published on the effects of physiotherapy for adults with CP. 25 It is also relevant to note that the French health system reimburses 100% of prescribed physiotherapy sessions; therefore, physiotherapy use may be 'excessive'. However, it would also seem reasonable to assume that the two-thirds of adults with CP who attend physiotherapy sessions would not do so if they did not receive any benefit, at least in terms of their 'well-being', considering the constraints related to this treatment. Adults have previously reported that physiotherapy reduces pain and 'feels pleasant'. 26 Physiotherapy would therefore appear to meet diverse needs for individuals with CP of all ages. However, these effects need to be identified and formal recommendations for physiotherapy use should be defined for each age group. This study has several implications for clinical practice and further research. More work is needed to determine which unmet needs are related to changes from childhood to adulthood and which relate to gaps in the health care system. American recommendations state that good communication between paediatric and adult departments is essential, multidisciplinary transition consultations should be set up, specific training for adult health care professionals should be developed, and information should be provided to enable individuals to participate in their own management. 27 Although these recommendations are not necessarily simple to put into practice, the results of the present study highlight that certain areas of care are more affected during the transition into adult care services than others. Particular attention should be given to provision of PMR follow-up, the use of orthoses, and certain types of rehabilitation. More attention should also be paid to the assessment of pain and mental health to ensure that individuals with CP receive appropriate treatment throughout their life that adapts to their changing needs. Studies into the benefits of lifelong physiotherapy are needed, in particular the optimal modalities for its provision, such as frequency, intensity, timing, and techniques.
This study has three main limitations. Firstly, although its cross-sectional design provided an indication of the current care management for people with CP as a function of their age, this was not a longitudinal study. When they were children, the adult participants received different health care than the children who were analysed alongside them in this study. A longitudinal study would provide many insights, but would be difficult to undertake because of the time and numbers of participants required. Secondly, there may have been sample selection bias as the recruitment was carried out via professional networks. The data were not compared with a national registry of people with CP or with other, similar, studies that involved a large number of adults with CP, owing to the lack of both such resources. Nevertheless, we believe our data are representative of the CP population studied and considered 53% to be a good response rate for self-reported data. Thirdly, because the aim of the regional CP network is to increase the quality of care in adults with CP, and because all children and adults with CP have free access to a large amount of health care in France, some aspects of health care usage may have been overestimated compared with other countries.
CONCLUSION
This original survey collected data related to all aspects of health care currently accessed by individuals of all ages with CP. The results showed that increasing participant age was associated with increases in some drug treatments and decreases in certain types of rehabilitation practices. It is unlikely that these changes all relate to changing needs with age, however, and it is likely that people have difficulty accessing the same health care treatments and services after the transition from paediatric to adult care. Based on these results, we recommend that during follow-up consultations, particularly at the time of transition between paediatric and adult services, pain, psychological disorders, orthoses and equipment, rehabilitation, and medical follow-up should be specifically addressed. Further studies are also required to validate these findings and to provide recommendations for appropriate health care provision.
SUPPORTING INFORMATION
The following additional material may be found online: M ETODO En total, se enviaron 970 cuestionarios autoadministrados sobre el uso de la asistencia sanitaria, a trav es de una red cl ınica de profesionales e instituciones, a niños y adultos con PC en la regi on de Bretaña, en Francia. Se analizaron La frecuencia de uso de diferentes aspectos de la atenci on de la salud en funci on de la edad y el estado ambulatorio. La regresi on log ıstica multivariante evalu o las diferencias en la frecuencia de cada tipo de atenci on de la salud en funci on de la edad; la transici on de la niñez a la edad adulta fue analizada espec ıficamente.
RESULTADOS La tasa de respuesta fue del 53% (282 adultos, 230 niños). El uso de medicamentos (particularmente psicotr opicos y analg esicos) aument o con la edad, mientras que los tipos f ısicos de atenci on m edica (rehabilitaci on, medicina f ısica y seguimiento de rehabilitaci on, y equipos) disminuyeron con la edad, independientemente del estado ambulatorio. El uso de otros tratamientos, como las inyecciones de toxina botul ınica, no fue influenciado por la edad. La provisi on de rehabilitaci on se vio particularmente afectada por el per ıodo de transici on.
INTERPRETACI
ON Aunque las necesidades de atenci on m edica cambian naturalmente en la edad adulta, la gran disminuci on en el uso de tipos espec ıficos de rehabilitaci on despu es de la transici on a la edad adulta sugiri o que las personas ten ıan dificultades para acceder a este tipo de atenci on m edica despu es de la infancia. Estos resultados proporcionan evidencia objetiva para el desarrollo de consultas transitorias centradas en el paciente y estudios longitudinales. M ETODO No total, 970 question arios autoaplic aveis relacionados ao uso de assistência a sa ude foram enviados, por meio de uma rede de profissionais e instituic ßões, para crianc ßas e adultos com PC na Bretanha, Franc ßa. A frequência de uso de diferentes aspectos da atenc ßão a sa ude foi analisada em func ßão da idade e do estado deambulat orio. Regressão log ıstica multivariada avaliou as diferenc ßas na frequência de cada tipo de atenc ßão a sa ude com a idade; a transic ßão da infância para a idade adulta foi especificamente analisada.
RESULTADOS A taxa de resposta foi de 53% (282 adultos, 230 crianc ßas). O uso de medicamentos (particularmente psicotr opicos e analg esicos) aumentou com a idade, enquanto os tipos f ısicos de cuidados de sa ude (reabilitac ßão, medicina f ısica e acompanhamento de reabilitac ßão e equipamentos) diminu ıram com a idade, independentemente do status deambulat orio. O uso de outros tratamentos, como injec ßões de toxina botul ınica, não foi influenciado pela idade. A provisão de reabilitac ßão foi particularmente afetada pelo per ıodo de transic ßão.
